i 1 α i < 1, and f ∈ C 1 R\{0}, R ∩ C R, R satisfies f s s > 0 for s / 0, and f 0 ∞, where f 0 lim |s| → 0 f s /s. We investigate the global structure of nodal solutions by using the Rabinowitz's global bifurcation theorem.
Introduction
We study the global structure of nodal solutions of the problem i 1 α i < 1; λ is a positive parameter, and f ∈ C 1 R \ {0}, R ∩ C R, R . In the case that f 0 ∈ 0, ∞ , the global structure of nodal solutions of nonlinear secondorder m-point eigenvalue problems 1.1 , 1.2 have been extensively studied; see [1] [2] [3] [4] [5] and the references therein. However, relatively little is known about the global structure of solutions in the case that f 0 ∞, and few global results were found in the available literature when f 0 ∞ f ∞ . The likely reason is that the global bifurcation techniques cannot be used directly in the case. On the other hand, when m-point boundary value condition 1.2 is concerned, the discussion is more difficult since the problem is nonsymmetric and the corresponding operator is disconjugate. In 6 , we discussed the global structure of positive solutions of 1.1 , 1.2 with f 0 ∞. However, to the best of our knowledge, there is no paper to discuss the global structure of nodal solutions of 1.1 , 1.2 with f 0 ∞. In this paper, we obtain a complete description of the global structure of nodal solutions of 1.1 , 1.2 under the following assumptions:
Let Y C 0, 1 with the norm
with the norm when the multipoint boundary condition 1.2 is considered.
Next, we consider the eigenvalues of the linear problem Lu λu, u ∈ E.
1.7
We call the set of eigenvalues of 1.7 the spectrum of L and denote it by σ L . The following lemmas or similar results can be found in 1-3 . 
ii ϕ k ∈ T k , for each k ≥ 1, and ϕ 1 is strictly positive on 0, 1 .
We can regard the inverse operator
, with algebraic multiplicity defined to be dim for any λ ∈ 0, λ * .
We will develop a bifurcation approach to treat the case f 0 ∞. Crucial to this approach is to construct a sequence of functions {f n } which is asymptotic linear at 0 and satisfies
By means of the corresponding auxiliary equations, we obtain a sequence of unbounded components {C 
1.11
The rest of the paper is organized as follows. Section 2 contains some preliminary propositions. In Section 3, we use the global bifurcation theorems to analyse the global behavior of the components of nodal solutions of 1.1 , 1.2 . ii r n ∞, where r n sup{ x | x ∈ C n };
Preliminaries
iii for all R > 0, ∞ n 1 C n ∩ B R is a relative compact set of W, where
Then there exists an unbounded connected component C in D and z * ∈ C. 
2.4
It is easy to verify that the following lemma holds.
Lemma 2.4. Assume that (A1)-(A2) hold. Then T λ : Y → E is completely continuous.
For r > 0, let
where M r 1 max 0≤|s|≤r {|f s |}.
Proof. The proof is similar to that of Lemma 3.5 in 6 ; we omit it. which implies that { y l ∞ } is bounded whenever { y l ∞ } is bounded.
Proof of the Main Results
For each n ∈ N, define f n s : R → R by
By A3 , it follows that
Now let us consider the auxiliary family of the equations 
